Evaluation of the regulatory model for Ni2+ sensing by Nur from Streptomyces coelicolor.
Streptomyces coelicolor is a soil-dwelling bacterium that is medically important due to its ability to produce several antibiotics, and nickel accumulation within this organism has been shown to prevent the production of the antibiotic undecylprodigiosin. The transcriptional repressor important in regulation of nickel uptake is the homodimeric Nur, a member of the Fur family. Nur contains two metal-binding sites per monomer: the M-site and the Ni-site. The work described here seeks to determine the roles of each of the metal-binding sites to establish a model of Nur activity through mutational studies, metal titrations, and fluorescence anisotropy. Through these studies, a model of Nur activity is proposed in which femtomolar metal binding to one M-site of Nur prompts DNA-binding, and metal binding to the second M-site fully activates the protein. Evidence is provided that shows cooperative metal binding to the Ni-site, but this process dampens affinity for promoter DNA.